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Table 1 Definitions of detection given in various climate change-related literature. In order
to reflect active usage, the definitions listed here are taken directly from the texts and not
from any associated glossaries.

Source Definition of detection

Merriam-Webster (2013) Detection: the act of detecting; the state or fact of being de-
tected.
To detect: to discover the true character of; to discover or
determine the existence, presence, or fact of.

Wigley et al (1990)
(IPCC FAR WGI)

The word detection has been used to refer to the identification
of a significant change in climate. . . . To claim detection in a
useful and practical way, we must not only identify a climatic
change, but we must attribute at least part of such a chance to
the enhanced greenhouse effect. . . . Detection requires that the
observed changes in climate are in accord with detailed model
predictions of the enhanced greenhouse effect. . . .

Santer et al (1996) (IPCC
SAR WGI)

. . . detection of change is the process of demonstrating that an
observed change in climate is highly unusual in a statistical
sense, but does not provide a reason for the change.

Watson et al (1996)
(IPCC SAR WGII)

Not defined.

Mitchell et al (2001)
(IPCC TAR WGI)

Detection is the process of demonstrating that an observed
change is significantly different (in a statistical sense) than
can be explained by natural internal variability.

Ahmad et al (2001)
(IPCC TAR WGII)

Assessment of the impacts on human and natural systems that
already have occurred as a result of recent climate change.
. . . An important component of the detection process is the
search for systematic patterns of change across many studies
that are consistent with expectations. . .

Hegerl et al (2007) (IPCC
AR4 WGI)

Detection is the process of demonstrating that climate has
changed in some defined statistical sense, without providing a
reason for that change. . . . An identified change is detected in
observations if its likelihood of occurrence by chance due to
internal variability alone is determined to be small.

Rosenzweig et al (2007)
(IPCC AR4 WGII)

Considered synonymous with attribution.

Hegerl et al (2010) (IPCC
GPGP)

Detection of change is defined as the process of demonstrating
that climate or a system affected by climate has changed in
some defined statistical sense without providing a reason for
that change. An identified change is detected in observations if
its likelihood of occurrence by chance due to internal variability
alone is determined to be small.
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Table 2 List of definitions of attribution given in various climate change-related literature.
In order to reflect active usage, the definitions listed here are taken directly from the texts and
not from any associated glossaries.

Source Definition of attribution

Merriam-Webster (2013) Attribution: the act of attributing.
To attribute: to explain by indicating a cause.

Wigley et al (1990)
(IPCC FAR WGI)

Not defined.

Santer et al (1996) (IPCC
SAR WGI)

Attribution is the process of establishing cause and effect, i.e.
that changes in anthropogenic emissions are required in order
to explain satisfactorily the observed change in climate.

Watson et al (1996)
(IPCC SAR WGII)

Not defined.

Mitchell et al (2001)
(IPCC TAR WGI)

Detection and attribution of climate change to anthropogenic
causes (i.e. the isolation of cause and effect) . . . involves sta-
tistical analysis and the careful assessment of multiple lines of
evidence to demonstrate, within a pre-specified margin of er-
ror, that the observed changes are: unlikely to be due entirely
to internal variability; consistent with the estimated responses
to the given combination of anthropogenic and natural forc-
ing; and not consistent with alternative, physically plausible
explanations of recent climate change that exclude important
elements of the given combination of forcings.

Ahmad et al (2001)
(IPCC TAR WGII)

Attribution of observed changes in natural systems to the ef-
fects of climate change is analogous to attribution of anthro-
pogenic greenhouse gases as causal factors of recent climate
trends.

Hegerl et al (2007) (IPCC
AR4 WGI)

Attribution of causes of climate change is the process of es-
tablishing the most likely causes for the detected change with
some defined level of confidence.

Rosenzweig et al (2007)
(IPCC AR4 WGII)

Detection and attribution of observed changes and responses
in systems to anthropogenic forcing is usually a two-stage pro-
cess. First, the observed changes in a system must be demon-
strated to be associated with an observed regional climate
change within a specified degree of confidence. Second, a mea-
surable portion of the observed regional climate change, or the
associated observed change in the system, must be attributed
to anthropogenic causes with a similar degree of confidence.

Hegerl et al (2010) (IPCC
GPGP)

Attribution is defined as the process of evaluating the relative
contributions of multiple causal factors to a change or event
with an assignment of statistical confidence.

Table 3 Examples of response time scale in various impacts systems.

System Driver Time scale

Snow Temperature Days to weeks
Precipitation Hours to days

Glaciers Temperature and precipita-
tion

Years to several decades to
a century

Ice sheets of Greenland and
Antarctica

Temperature and precipita-
tion

Centuries to millennia

Runoff Precipitation Minutes to hours
River streamflow Precipitation Days to months

Temperature Months
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